fol- 
io 



Mod 



Demod 



"co 

%_ 
CO 
Q- 



03 

CD 
CO 



Si 



Sn-i 



CO 



05 



2 

CO 
CL 



Rt 



Rn-- 



»8 



30 



So 



Si 



Sn-1 



r 0 



r N .i 



20 



0) 

CO 



JD 

"co 

i_ 
CO 
CL 



23 



CD 
TO 
CO 



CD 
CO 



Add 
Cyclic 
Prefix 



Remove 
Cyclic 
Prefix 



2<\ 



Channel 




One OFDM symbol 



p 


P 


P 


P 


P 




a 


a 


a 


a 


a 




c 


c 


c 


c 


c 




k 


k 


k 


k 


k 




e 


e 


6 


e 


6 




t 


t 


t 


t 


t 




P 


P 


P 


P 


P 




a 


a 


a 


a 


a 




c 


c 


c 


c 


c 




k 


k 


k 


k 


k 




e 


e 


e 


e 


e 




t 


t 


t 


t 


t 




P 


P 


P 


P 


P 




a 


a 


a 


a 


a 




c 


c 


c 


c 


c 




k 


k 


k 


k 


k 




e 


e 


e 


e 


e 




t 


t 


t 


t 


t 


— — ► 



Fig. 3 ItoDGJl- 



A number of OFDM symbols 






Packet 




Packet 


Packet 


Packet 





Packet 


Packet 



Rg-4 WD£2 



Data in 



AO 



Switching 
thresholds 



10 



OFDM 
system 



Adaptive 
scheme 



Data out 



Performance 
evaluation 



42. 



44 





Random 




1 ► 


environment 


















Stochastic 
Learning 


< 




automaton 





Random 
data source 



74 



Packet error 
check and 
data out 



Convolution 
encoder & 
interleaver 



64 



"72 



De-interleaver 
&softViterbi 
decoder 



Adaptive 
OFDM 
modulator 



Adaptive 
modulation 
controller 



70 



Coherent 
OFDM 
demodulator 



6£ 

u — 



2-path Rayleigh 
fading channel 



R6-7 




. 12 



TP - 1/2 rate coding, 2-path Rayleigh fading, 96 bits per packet 
Fixed QPSK and 8PSK modulation scheme 
20 Hz Doppler, mode 2 




Fig. 13 



jfr 0 6 



a 0.4 



0.2 - 



Probability convergence of desired action 
1J2 rate coding, 2-path Rayleigh fading, 96 bits per packet 
Adaptive modulation, 20 Hz Doppler, mode 1 




150 200 250 

OFDM symbols 



300 



350 



400 



TP - 1/2 rate coding, 2-path Rayleigh fading, 96 bits per packet 
Adaptive m dulation with automaton-selected switching thresholds and 
fixed QPSK &8PSK modulations. 20 Hz Doppler, mode 1 



Fig. 14 




Fig. 15 



Probability convergence of desired action 
1/2 rate coding, 2-path Rayleigh fading, 96 bits per packet 
Adaptive modulation, 20 Hz Doppler, mode 2 




6000 8000 
OFDM symbols 



10000 



12000 



14000 



Fig. 16 



TP - 1/2 rate coding, 2-path Rayleigh fading, 96 bits per packet 
Adaptive modulation with automaton -selected switching thresholds and 
fixed QPSK &8PSK modulations. 20 Hz Doppler, mode 2 




Es/No in dB 



Fig. 17 



Average percentage loss of TP while learning scheme converges 
1/2 rate coding, 2-path Rayleigh fading, 96 bits per packet 
Adaptive modulation, 20 Hz Doppler, mode 1 



i 



5 




Average percentage loss of TP while learning scheme converges 
Fig. 18 1/2 rate coding, 2-path Rayleigh fading, 96 bits per packet 

Adaptive modulation, 20 Hz Doppler, mode 2 



8 

£ 




2000 



4000 



6000 8000 
OFDM symbols 



10000 



12000 



14000 



Probability 

V<r(LT<5R 



At 



19pv 



I9B 



190 



FTg- 2o 



20A 



"TRANSMIT 



2<?6 



TP 



3sc 



UPDftTfe 
A^TOM»YTO*J 



UPDATE 




2oF 



FTo 21 

(wobe 2) 



/ACS 



21A 



-22 1 

-210 



TP 



-21C 



^1 



USlfJG- TP, 
UPDPtTfc 



•21 D 



5 



-2\Q 



2 IF 



. fo.22 

(Move i. GfOH^MCea) 



TRAMSMtT 



TP*- 



UPDPrTfc 



UPD*Te 



22 A 



22 E> 



22C 



22 D 



22£' 



22.F 



?£R PACKET 



Fig. 23 

(move 2 EtiHWCeb) 



/VVCS 



TP* 




-23 A 



us 1(06- ~rp ; 

UPDPrTG 



u pda re 

*5>uU>vTCHlKj(3 



'23B 



23C 



23B 



23F 



P£R ACTi\;e packet 



Probability convergence of desired action, enhanced adaptive scheme 
1/2 rate coding, 2-path Rayleigh fading, 96 bits per packet 
Adaptive modulation, 20 Hz Doppler, mode 2 




OH , ■ , — , 

0 2000 4000 6000 8000 10000 

OFDM symbols 



Average percentage loss of TP while enhanced learning scheme 
converges. 1/2 rate coding, 2-path Rayleigh fading, 96 bits per packet 
Adaptive modulation, 20 Hz Doppler, mode 1 



15 




0 20 40 60 80 100 

OFDM symbols 



Average percentage loss of TP while enhanced learning scheme converges. 
1/2 rate coding, 2-path Rayleigh fading, 96 bits per packet 
Adaptive modulation, 20 Hz Doppler, mode 2 




OFDM symbols 



